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Stiglerian Growth

Guido Menzio

Search frictions in the labor mar-
ket make it difficult for workers to
locate the jobs that best suit their
abilities. Search frictions in the prod-
uct market make it difficult for buy-
ers to find the products that best
suit their preferences. Improvements
in information and communications
technology (ICT) that have ostensi-
bly reduced search frictions —tele-
phones, fax machines, the internet,
smartphones — should have made it
casier for workers to find better jobs
and, in turn, led to labor productiv-
ity growth. The same technological
improvements should have made it
casier for buyers to locate sellers and,
in turn, led to welfare gains.

I refer to the economic growth
generated by declining search fric-
tions as “Stiglerian growth” because
George Stigler was the first to recog-
nize the importance of information
frictions in product and labor mar-
kets, and to understand that they can
cause misallocation. In Stigler’s words,
“The better informed the labor mar-
ket, the closer each worker’s product
to its maximum at any given time,” and
conversely, “In a regime of ignorance,
Enrico Fermi would have been a gar-
dener, Von Neumann a checkout clerk
at a drugstore.”!

Stiglerian Growth in
the Labor Market

Paolo Martellini and I try to mea-
sure the effect of declining search fric-
tions on productivity growth in the
labor market.? Measuring this effect
requires identifying the structure of
the search problem facing workers and
firms, assessing the effect of techno-
logical improvements on the rate at
which workers and firms come into
contact, and assessing the addition to
productivity induced by an increase in

the contact rate between workers and
firms.

Search frictions in the labor mar-
ket cause unemployment and vacan-
cies to coexist. In fact, search frictions
make it time-consuming for workers
to locate job openings and for firms
to locate workers to fill vacant jobs,
and in aggregate they lead to the coex-
istence of unemployment and vacan-
cies. As search frictions decline due
to improvements in ICT, one would
expect the labor market to converge
towards an equilibrium in which the
unemployment and vacancy rates are
both zero. Indeed, this is the pre-
diction of the canonical Diamond-
Mortensen-Pissarides search-theoretic
model of the labor market.

This prediction is not borne out in
the data, calling this model into ques-
tion. Figure 1 is the scatterplot of the
unemployment rate and the vacancy
rate — the Beveridge curve —in the
United States from 1927 to 2019.
There is no evidence that the curve has
shifted inward —to the left — over
time. Figure 2 plots the time series
of the unemployment rate and the
vacancy rate, and Figure 3 plots the
time series of the rate at which unem-
ployed workers become employed (UE
rate) and the rate at which employed
workers become unemployed (EU
rate). There are no clear secular trends
in any of these series.

A credible search model must
rationalize the stability of the
Beveridge curve and the stationar-
ity of unemployment, vacancy, UE,
and EU rates in the face of the mas-
sive improvements in ICT that took
place between 1927 and 2018. How
can it do that? Suppose that firms
and workers searching the labor mar-
ket meet according to some matching
function with an efficiency param-
eter that grows over time at the rate
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of g 4. Suppose that upon meeting,
a firm and a worker observe how
productive their match will be, and
based on that, they decide whether to
enter an employment relationship. In
such a model, declining search fric-
tions have two countervailing effects
on the unemployment rate. On the
one hand, declining search frictions
increase the rate at which workers
meet firms, which tends to lower the
unemployment rate. On the other
hand, declining search frictions
increase the quality cutoff above
which workers and firms are willing
to enter an employment relationship,
which tends to increase the unem-
ployment rate. If match quality is
distributed according to a Pareto dis-
tribution, the two effects cancel out.
Specifically, there exists a balanced
growth path along which the unem-
ployment, vacancy, UE, and EU rates
remain constant and the Beveridge
curve remains stable. Along the bal-
anced growth path, declining search
frictions generate economic growth
and labor productivity grows at the
rate of ¢ 4/a, where o is the tail index
parameter for the Pareto distribution
of match quality.

The rate of “Stiglerian growth” in
the labor market, g 4/a, thus depends
on the product of the rate at which
search frictions decline, g 4, and the
reciprocal of the Pareto distribution
parameter, 1/«, which is a measure of
the heterogeneity in a worker’s pro-
ductivity when employed in different
jobs. Conceptually, measuring these
two quantities is a straightforward
task. The rate at which search fric-
tions decline is equal to the growth
rate of the average number of work-
ers who apply to a vacancy before
the vacancy is filled. The tail index
o of the Pareto distribution of match
quality is related to the cross-sec-
tional dispersion of wages for iden-
tical workers. Concretely, measuring
¢4 and « is difficult. It is, nonethe-
less, possible to carry out some back-
of-the-envelope calculations.

In 1980, the average number of

applicants per vacancy was around 24.
In 2010, it was around 45. Thus, over
the period 1980-2010, the average
growth rate of applicants per vacancy
was about 2.2 percent per year; this is
an estimate of g 4. If the Pareto param-
eter is 5, the productivity of a worker
who draws a match at the 90th percen-
tile of the distribution —a very good
match —is 37 percent greater than
that of an identical worker who draws
a median (50th percentile) match. In
light of empirical studies that provide
structural decompositions of wage dis-
persion, a 90-50 percentile ratio of 37
percent seems like a conservative esti-
mate of the extent of residual wage dis-
persion. For g s = 2.2 percent and o =
S, Stiglerian growth in the labor market
is about 0.44 percent per year, about
20 percent of the observed long-term
growth rate of labor productivity.

In follow-up research, Martellini
and I try to measure the extent to which
Stiglerian growth has unequal effects
across different workers.> The aggre-
gate return to declining search frictions
depends on the extent to which, on
average, the productivity of an individ-
ual worker varies across different jobs.
If the heterogeneity in a worker’s pro-
ductivity in different jobs varies sys-
tematically across different subgroups of
workers, the return to declining search
frictions will also vary across groups.
The growth rates of productivity and
wages will also vary. For workers who are
equally productive across many differ-
ent jobs, who we call “jacks of all trades,
the return to additional job search is
minimal and so are the productivity and
wage gains from declining search fric-
tions. For workers whose productivity
is very different in different jobs, “mas-
ters of one trade,” the return to search
is large and so are the productivity and
wage gains from declining search fric-
tions. We similarly classify occupations
based on the tasks that workers in them
must perform. We assume that work-
ers in routine occupations — where the
same tasks are performed over and over
again, for example by retail clerks or
machine operators — are more likely to
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be jacks of all trades.
We  correspondingly
assume that workers
in nonroutine occupa-
tions are more likely
to be masters of one
trade, since the nature
of their tasks may vary
significantly from job
to job.

We sort occupa-
tions into bins based
on their degree of rou-
tine. Figure 4 plots the
average ratio of the
75th percentile wage
to the 25th percentile
wage in the 1980 cross-
sectional distribution

Routineness and Wage Dispersion
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The wage dispersion of a particular cluster is the average of the 75th-to-25th wage percentile ratios in 1980 across all
occupations that belong to that cluster. The size of a dot is proportional to employment in the occupation cluster.
Source: Paolo Martellini and Guido Menzio. NBER Working Paper 27758

and growth in product
markets.# In the con-
text of a product mar-
ket, search frictions
mean that buyers can-
not purchase from just
any seller, but only
from those with which
they come into contact.
With search frictions,
there is price dispersion
in equilibrium. Buyers
cannot eliminate price
dispersion  through
arbitrage because they
are not in contact with
all of the sellers. Sellers
post different prices

because mass points

of wages for occupa-
tions with different
degrees of routine. There is a clear nega-
tive relationship between the degree of
routine in an occupation and its wage dis-
persion, which corroborates the presump-
tion that the productivity of a worker
in a routine occupation is less heteroge-
neous across jobs than the productivity
of a worker in a nonroutine one. Figure
5 plots an occupation’s 75-25 percentile
ratio in 1980 and the growth rate of wages
between 1980 and 2015 for occupations
in different bins. There

Figure 4
tine and nonroutine occupations is due to
unequal returns to declining search fric-
tions. Back-of-the-envelope calculations
suggest that about 30 percent is.

Stiglerian Growth in
the Product Market

My recent work seeks to understand
the implications of declining search fric-
tions for price dispersion, competition,

in the price distribu-
tion create opportuni-
ties to increase profits. As search frictions
decline, the market becomes more com-
petitive: sellers post lower prices, price
dispersion declines, and buyers capture an
increasing share of the gains from trade. As
search frictions vanish, sellers post prices
equal to marginal cost, price dispersion
disappears, and buyers capture all of the
gains from trade. These are the predic-
tions of the canonical search-theoretic
model of the product market of Gerard
Butters,> Hal Varian,®

is a clear positive rela-
tion between an occu-
pation’s wage disper-
sion and the growth
of wages in that occu-
pation. Since an occu-
pation’s degree of rou-
tine is related to its
wage dispersion, this
finding is consistent
with the prediction of
Stiglerian growth: the -

Wage growth (1980-2015)

Wage Dispersion and Growth

and Kenneth Burdett
and Kenneth Judd.”
From the perspec-
tive of the model, it is
puzzling that improve-
mentsin ICT — which
o presumably made it
casier for buyers to
contact sellers — have
not led to a noticeable
decline in price dis-
persion. Indeed, the

return to declining
search frictions posi-
tively depends on the
extent of heterogeneity 17
in a worker’s produc-
tivity across different
jobs. Naturally, not all
the difference in wage
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extent of price disper-
sion in the 1970s, in
the 1990s, and in the
21 2000s is quite similar.
Relatedly, price disper-
sion does not appear
significantly
lower in online than

growth between rou-

Figure 5

offline markets.
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How can the search-theoretic model
of the product market be reconciled with
the empirical evidence? Suppose that
sellers choose whether to design more
or less specialized varieties of a product.
Varieties that are more specialized appeal
to a smaller fraction of buyers but, condi-
tional on being appealing to a buyer, they
provide higher value. Varieties that are less
specialized appeal to a larger fraction of
buyers but, conditional on being appeal-
ing to a buyer, they provide lower value.
Buyers contact a number of randomly
selected sellers. This number is assumed
to be drawn from a Poisson distribution
with a mean that grows over time, reflect-
ing declining search frictions. Declining
search frictions once again have coun-
tervailing effects on the extent of market
competition. On the one hand, they allow
buyers to contact more sellers. This effect
tends to make the market more competi-
tive. On the other hand, declining search
frictions imply that sellers meet more
potential buyers and, for this reason, they
find it optimal to design more specialized
product varieties. This tends to make the
market less competitive, as it reduces the
probability that a buyer finds a particu-
lar seller’s variety appealing. Under some
conditions, the two effects offset each
other. More specifically, there exists a bal-
anced growth path along which the shares
of the gains from trade accruing to buyers
and sellers and the extent of price disper-
sion remain constant in the face of declin-
ing search frictions.

A version of the search-theoretic
product market model in which sellers
can decide to horizontally differentiate
explains why price dispersion has not
been trending down. The same version of
the model implies that declining search
frictions generate economic growth. In
fact, along the balanced growth path,
declining search frictions raise buyers’
gains from trade, sellers’ gains from trade,
and welfare at the rate which is propor-
tional to the elasticity of the buyers™ util-
ity with respect to the degree of spe-
cialization of a variety of the product
that the buyer finds appealing. Intuitively,
declining search frictions increase welfare
because they allow sellers to design variet-

ies of the product that are more precisely
tailored to the heterogeneous preferences
of different buyers. As in the labor market,
the return to lower search frictions, and
hence Stiglerian growth, leverages hetero-
geneity. In the labor market, the relevant
notion of heterogeneity is the extent to
which the productivity of an individual
worker varies across different jobs. In the
product market, the relevant notion is the
extent to which buyers differ in their valu-
ation of a particular product variety.

In follow-up work, James Albrecht,
Susan Vroman, and I examine the effect
of declining search frictions on competi-
tion and growth in a version of the search-
theoretic model of the product market
in which sellers can decide to vertically
differentiate.® Buyers have identical pref-
erences. Sellers invest in the quality and
variety of their products. Now, in contrast
to the search-theoretic model with hori-
zontal differentiation, declining search
frictions make sales more concentrated
and quality more dispersed. Intuitively,
as search frictions decline, buyers’ set of
choices grow, high-quality sellers trade
with more buyers, and low-quality sellers
trade with fewer. Since high-quality sell-
ers trade more, they choose to invest more
in quality, while low-quality sellers trade
less and disinvest in quality. Price disper-
sion may actually increase.

As in the version of the model
with horizontal differentiation, declin-
ing search frictions generate economic
growth, but for different reasons.
Declining search frictions make the gains
from trade accruing to buyers and to sell-
ers as well as total welfare grow at a rate
that depends on the rate at which fric-
tions decline and the elasticity of the sell-
ers’ product design cost with respect to
quality. With horizontal differentiation,
declining search friction leads to growth
by leveraging the heterogeneity in the
preferences of different buyers. With ver-
tical differentiation, it leads to growth
by leveraging increasing returns to scale.
Returns to scale are increasing because a
seller’s cost of designing a product variety
is a fixed cost. Search frictions constrain
the reach of a seller and limit the extent to
which increasing returns can be realized.

As search frictions decline, the reach of a
seller grows, which unlocks the power of
increasing returns.
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